INTRODUCTION
Bioconservation and land use plans share a futuristic perspective. These plans focus on anticipating tomorrow's needs rather than reacting to yesterday's problems. They are proactive rather than reactive and seek to link short-term actions to long-term goals. Both offer analytical tools and management practices for protecting critical natural resources and vital life support systems essential to the survival of human communities. In concert, conservation and land use planning offer a powerful means for creating more sustainable communities.
A substantial rift still exists between the ecological interests of the land use planning community and the conservation science community, despite the need for convergence between the two groups.
1 Many local land use plans still only incorporate ecological principles and biodiversity considerations in a cursory way, if at all. 2 Additionally, " [m] any conservation scientists are still largely disconnected with how their research could have real-world application." 3 My position is consistent with conclusions from assessments of ecological research in the United States. 4 In spite of increasing knowledge about the causes and consequences of natural system degradation, losses in biodiversity increase in part because of where and how we design communities. 5 An assessment by leading land use planning, conservation biology, and policy researchers and practitioners convened by the Environmental Law Institute echoes this position. 6 Their assessment shows UNITED STATES 239, 242-45 (Bruce A. Stein et al. eds., 2000) (analyzing key threats to biodiversity and concluding that habitat degradation from human land use practices is the largest contributor); Roger Brown & David N. States, 20 CONSERVATION BIOLOGY 239, 243 (2006) ("[S] patially concentrated human populations still impose far-reaching ecological impacts on the environment.").
Leband, Species Imperilment and Spatial Patterns of Development in the United
5. Now is the time for communities to reinvigorate the integration of bioconservation into land use planning, given the awareness of the unsustainability of contemporary land use practices. To meet the demand for the next 100 million additional United States residents expected over the next thirty-five years, two million new housing units must be built annually. 8 If poorly planned, new development could exert staggering impacts on imperiled species and habitats. 9 This coincides with rising public awareness of the need to act before the pressures of unfettered urban expansion, dramatic declines in biodiversity, and global climate change cause possible irreversible consequences on human and natural environments.
10
This article examines the role of local land use planning in bioconservation. While I acknowledge the importance of federal and state planning and bioconservation policies, I take a "bottom-up," local perspective of the intergovernmental system for conservation, rather than a "top-down" state and federal perspective. I first review the benefits of land use planning as applied to landscape conservation and researchbased findings indicating that land use plans have failed to integrate conservation science and action policies. Next, I discuss the major barriers that inhibit better integration of science-based information into the land use planning process. I then offer three sets of critical choices that land use planners, elected officials, and the public can make to advance land use planning for bioconservation and green community design including: 1) choices to strengthen public participation in the bioconservation planning process; 2) choices in the design of land use plans aimed at bioconservation; and 3) choices to support principles of land use plan quality for bioconservation. Finally, I review major opportunities for building the role of land use planning in conservation with the goal of creating more sustainable communities.
potentially effective solution to ecological decline, there are a number of barriers to effective conservation planning efforts). The local comprehensive land use plan plays a pivotal role in guiding and regulating land use change and urban development. Adopted land use plans have wide ranging power to influence the development of green communities that support healthy landscape ecosystems, healthy communities, quality of life, disaster resiliency, economic vitality, and many other important aspects of community life.
11
Sometimes called a master, general, or comprehensive plan, the plan is a long-range physical plan that sets forth a collective hope (or vision) for a community. It covers the community geographically and addresses each function that makes a community work as a physical entity and that affects the design of its settlement pattern.
12 A comprehensive plan is a statement of general policy rather than a program of specific actions.
13 Furthermore, it is intended to guide local officials and the public in future actions to ensure that public interest goals are not overlooked, preventing a "tragedy of the commons" scenario where valued resources are destroyed by unbridled self-interest. 14 Preparation of this powerful instrument for public land use policy encourages democratic determination of visions and support of civic engagement to foster integration of stakeholder values into goals and policies that guide future growth. Bioconservation specialists "increasingly emphasize the importance of a proactive [land use plan] designed to avoid ecological loss" and critical life support systems for human communities, "rather than simply reacting only after significant and often irreversible loss has occurred."
15 Kaiser and Godschalk observed, "[n] ot only do [land use] plans help decision makers to manage urban growth and change, they also provide a platform for the formation of community consensus about land use issues, now among the most controversial items on local government agendas. " 16 11. PHILIP R. BERKE ET AL., URBAN LAND USE PLANNING 13 (5th ed. 2006 PLAN. ASS'N. 354, 355 (1995) .
We can look back at historic visionaries that had a profound influence on the integration of sustainable-community concepts into land use planning.
17 In the 1920s, the Regional Planning Association of America (RPAA) pioneered the concept of "bioregionalism, " in which cities and towns were to be developed with total respect to regional ecological balance.
18 Ian McHarg's Design with Nature was premised on the idea that the science of ecology could be used to understand complex interactions between people and their environments and be employed to guide human settlement patterns.
19
Consequently, the principles associated with these visions inspired a whole generation of planners and designers. Some contemporary new urbanists, who seek a regional ecology, are direct heirs to the RPAA and McHarg schools of thought.
20
While these successes are noteworthy, the full scope of earlier visions has not been fully realized, as sprawl is still the prevailing development pattern at the outset of the twenty-first century.
21 So far, visionary ideals of green communities that embrace bioregionalism and other environmental dimensions which emerged in the twentieth century have failed to take hold in contemporary land use planning practice.
22
Despite growing market demand for greener, more conservation-oriented communities and emerging scientific consensus that green dimensions of urban form have a positive effect on sustainability, there is a widely shared dissatisfaction with the effectiveness of efforts to integrate the green community thinking into the ways we build human settlements. 23 Prior research reveals a general lack of 17. PETER CALTHORPE, THE NEXT AMERICAN METROPOLIS: ECOLOGY, COMMUNITY, AND THE AMERICAN DREAM 9 (1993 REGIONAL PLANNING viii, 191-98 (1928) (suggesting that future planning should combine natural features such as waterways with "metropolitan streams" to form an integrated plan that controls expanding populations into favorable topographical corridors).
19. IAN MCHARG, DESIGN WITH NATURE 184-85 (1969 While train wrecks could be avoided through sound planning, emerging research supports the existence of this pattern of community behavior across different ecosystem threats. In 2003, Brody found, after controlling for community-level-socioeconomic factors and the capacity of local planning agencies to plan, that high levels of biodiversity values in a crosssection of Florida communities do not stimulate communities to adopt highquality plans and implementation measures that integrate ecosystem management principles. 33 Despite the wide availability of detailed digital maps of biodiversity "hotspots" generated by the state fish and wildlife agencies, Brody found that the local comprehensive plans in jurisdictions with high biodiversity levels had a strong fact base (such as inventory of resource base and assessment of urban development trends) and detailed policy statements that address natural resource protection only when they were directly threatened by urban development and had already experienced significant loss. 34 Without the threat, communities with high biodiversity levels had weak plans.
35
The land use management paradox is not a new phenomenon. Over two decades ago, land use planning scholar Raymond Burby led a national study of over 1,200 local floodplain management programs which revealed that communities only adopt strong floodplain management plans, regulatory ordinances, and hazard land acquisition measures after a disaster or intensive floodplain development had already taken place.
36
These communities tended to adopt hazard mitigation practices in reaction to problems rather than proactive actions designed to avert loss of the mitigation services of floodplain natural resources (e.g., flood mitigation functions of riparian buffers and wetlands), human life, and property. paradox emerged since communities acted only after development had already occurred, which in turn caused these practices to be much less effective in accomplishing planning goals. These studies suggest that there is a low level of political commitment for proactive planning to protect critical natural resources. 38 Without the warning signals of habitat fragmentation, loss of biodiversity, and threats posed by natural hazards, communities lack sufficient motivation to act.
III. CHOICES FOR ADVANCING THE INTEGRATION OF BIOCONSERVATION INTO LAND USE PLANS
I offer three sets of choices that communities should consider in creating a land use plan, which integrate science, goals, and policies premised on bioconservation. One choice involves building community capacity and willingness to create plans that bring about government action through broad public participation in the planning process. A second choice focuses on the overarching design options for creating a plan that better fits the preferences of elected officials and stakeholders, the opportunities presented by state policies, and the local capabilities. A final choice entails ways to achieve plan quality principles for the essential elements of a plan aimed at bioconservation.
A. Choice 1: Public Participation
Godschalk, Kaiser, and Berke observed that "[e]nlisting community help and support in formulating a hazard mitigation plan and seeing [bioconservation] measures adopted is the essential first step in planning. Local elected officials are unlikely to vote for mitigation measures that are either highly controversial or about which no one seems to care." 39 The prescriptive literature suggests a range of choices that can be made to increase civic engagement. 40 Choices can be classified into five key sets of actions:
38. See BEATLEY, supra note 22, at 18-19 (asserting that the current generation is less likely to be involved in local politics or government than the previous generation).
39 SOCIAL CHANGE 77-78 (1998) 1) Choice of objectives: Provide information to, as well as listen to, the public; empower the public by providing opportunities to influence planning.
2) Choice of timing: Involve the public early and continuously.
3) Choice of whom to target: Seek participation from a broad range of stakeholders. 4) Choice of techniques: Use a number of techniques to give and receive information from citizens and, in particular, provide opportunities for dialogue. 5) Choice of information: Provide more information in a clearly understood form, free of distortion and technical jargon.
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These choices are made across each of the steps in the planning process. The first step is to promote awareness about bioconservation issues by disseminating findings of a local ecological analysis to the broad community, specific groups, and individuals affected by bioconservation and land use policy proposals. Awareness techniques might include developer workshops, speakers on best practices, and media campaigns aimed at informing and motivating the community to confront the challenges of ecological degradation.
Once public awareness is raised, collaborative engagement is required to set a vision of a sustainable community and establish bioconservation goals. The process combines technical activities (assessing impacts of alternative future scenarios), public participation (engaging in visioning and goal setting), and political actions (building consensus). Choices about acceptable scenarios, community vision, and goals must address who to involve and how to involve them.
Once agreement on vision and goals is achieved, the community then selects policies and implementation programs. Stakeholders engaged in ( 'N 33, 36-37 (2003) . [vol. 10 prior steps in the planning process and techniques used for engagement typically continue in this policy selection step, but the process is likely to be more contentious as the pros and cons of specific policy proposals are debated. Stakeholders typically pursue negotiation and dispute resolution techniques to facilitate prospects for agreement. This step concludes with official adoption of the plan.
Monitoring and evaluation of plan performance in goal achievement and adaptation of policies are critical next steps in the planning process. Public participation here involves reconvening representatives of stakeholder groups and individuals that have been engaged in plan making to review performance reports about changes in indicators of the health of human and natural communities over time. Again, a consensus-building initiative may be necessary to revise plan policies in response to needs for more effective bioconservation actions that impact various stakeholders. 42 Prior research suggests that communities that do not follow these prescriptions could find that few stakeholder groups choose to participate in plan-making. 43 Worse, choices made by planners and their communities can stifle meaningful engagement and create mistrust and opposition to planning.
44 This is especially the case when environmental justice issues are involved in communities with marginalized, disadvantaged populations.
45
Planners often choose not to engage broad participation; they sometimes choose to comply only minimally with state and federal participation requirements by simply going through the motions; and they sometimes choose token participatory actions, notably public hearings, characterized as "wasteful and worthless."
46

B. Choice 2: Plan Design
Because plans reflect different local goals for bioconservation, sustainability, ecosystems, and feasibility in conservation policy solutions, planners and their communities can employ differing plan design options. As noted, the intent is to create a plan that best supports the interests of The first-level choice describes a bioconservation plan as either a separate, stand-alone plan focusing only on bioconservation, or as a part of a comprehensive land use plan. Incorporating bioconservation into a comprehensive plan is preferred in most instances since that plan typically has standing and is well recognized as a local land policy guide. The comprehensiveness also encourages integration of bioconservation goals and policies with other ongoing community goals and policies. The concern with a stand-alone bioconservation plan is that bioconservation can become lost in the competition for time and attention with other issues (traffic congestion, housing affordability, crime, property tax rates, schools) on local political action agendas.
In some cases, it may be more effective to prepare a stand-alone plan that is separate from the community's comprehensive land use plan. The choice is paramount when the threat of development in environmentally critical areas is extremely high; when there is a special opportunity to forge a commitment to conservation strategies because bioconservation issues are high on the local political agenda; when the community has no comprehensive plan; and when the plan is weak or out-of-date. To avoid [vol. 10 isolation in the long-run, it is usually possible to integrate a stand-alone plan into a comprehensive land use plan at a later date since comprehensive plans focus on conservation as well as other ongoing community issues.
If integration into a comprehensive plan is chosen, then second-level choices are whether the plan will be structured as an area-wide land policy plan, a land use design plan, a small area plan, a development management plan, or a hybrid of these types. If a stand alone plan is chosen, then second level choices are whether to offer general policy guidelines or specify a program of more explicit actions, or do both. For example, whether to address a single species or take a multispecies approach; and whether to focus on explicitly defined ecologically sensitive areas or take a more communitywide approach. As noted, Table 1 summarizes dimensions of these plan types.
IV. INTEGRATING BIOCONSERVATION PRACTICES INTO A COMPREHENSIVE LAND USE PLAN
As noted, a community's comprehensive land use plan is a broad strategy for guiding land use change and urban development. It deals with the physical development of the community during a future that typically ranges from ten to twenty years. This plan often includes transportation, housing, and capital improvement program elements, in addition to land use and environmental elements. Considerable attention is given to integrating bioconservation in the comprehensive planning practice. Currently, fourteen states (including California, Florida, Maryland, Wisconsin, and Washington) require or strongly encourage cities or counties to prepare a comprehensive plan, and all require that bioconservation be considered in the comprehensive plan.
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The comprehensive land use plan takes a general and flexible policy approach rather than a detailed and rigid blueprint approach to guiding change in settlement patterns. The plan-making process involves the selection of a type of plan that has the most promise in balancing competing demands by environmental, economic, and social interests with a stake in land use. associated with a particular type of plan. These stages evolved during four major periods in the modern era of land use planning:
(1) Section 701 of the Housing Act of 1954 specified that local comprehensive plans must include a specific pattern of land use design that was coordinated with circulation and public facilities;
(2) Plans prepared in the 1970s were designed primarily to include policy statements for guiding growth and to include maps that represent McHarg's general landscape classification approach, emphasizing suitability for conservation and development; (3) American Law Institute's 1976 Model Development Code specified coordinated programs for action by local government agencies; and (4) Smart Growth and New Urbanism movements that emerged in the 1990s and spawned small area plans aimed at compact and mixed use development patterns integrated within a coordinated network of open spaces.
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The stages progress from the general level (area-wide land policy) to the mid-level (communitywide land use design) to the specific level (smallarea and development management). The process outlined by Berke, Godschalk, and Kaiser starts with area-wide land policy and communitywide land use design plans and moves to small-area and development-management plans. 51 The five stages of plans are described below with an emphasis on how land use planning links to bioconservation: suitable for limited development, and urban districts where most urban growth is directed. They also include rural-to-urban transition areas, infill on vacant lots, and redevelopment of underutilized areas. Influenced by Ian McHarg's Design with Nature and institutionalized in Oregon's 1973 statewide land use planning act, the key feature of the land classification plan is the urban growth boundary that indicates where development may or may not occur, usually for a ten to twenty year period. 52 The plan for Baltimore County, Maryland, for example, contains an urban-rural demarcation line, plus four conservation districts with different policies aimed at watershed protection, greenways, wildlife corridors, and farmland protection. The plan also contains four growth districts that guide development in rural centers and transportation corridors.
A. Area-wide Land Policy Plan
53
B. Communitywide Land Use Design Plan
This plan builds on the area-wide land policy plan. A key element of this plan is a map of specific spatial arrangements focused on the location, type, mix, and density of land uses within each general policy district of an area-wide plan. Land use designs apply to the communitywide scale, which can embrace entire towns, cities, and counties.
The land use element of the comprehensive plan for Madison, Wisconsin provides a prime example of this planning prototype. 54 A land use plan map divides the city into seventeen land use classes that cover natural areas (wildlife corridors, wetlands, and stream buffers), conservation areas (farmlands, recreational areas, and woodlands), mixed use districts (neighborhood, community, and regional scales), as well as residential, commercial, and various special districts. 55 The land use classes fall under general policy districts that include rural-to-urban transition, infill and redevelopment, working landscape (agriculture and rural land use), and permanent open space. 56 A development staging process also specifies the location and timing of urban development. 
C. Verbal Policy Plan
Unlike the area-wide and design plans, a verbal policy plan has a policy rather than spatial orientation. It features a set of policy statements and often does not contain a land use map. Policies specify conditions under which development may occur rather than locations where development may occur.
The award winning Sanibel, Florida comprehensive plan exemplifies this type of plan. Although the plan explicitly addresses conservation of sensitive coastal ecological systems and the physical development of specific areas in the municipality, it does not contain a land use map.
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D. Small-area Plan
This type of plan focuses on open space areas within a community that include natural resources and critical and sensitive areas like habitats, watersheds, farm lands, scenic vistas, and floodplains. Small-area plans also address urban areas by delineating green community design concepts involving transportation corridors (transit infrastructure investments, nonauto accessibility), central business districts (eco-density that saves energy, green roofs), and neighborhoods (walkable streets, sense of place, urban agriculture).
The award winning Stapleton small-area plan for Denver, Colorado is a prime example of a small-area plan. The new urban development vision is coupled with several green community dimensions to create a redevelopment project on a 4,700-acre former site of the Stapleton International Airport. Key environmental features include: walkable, mixed use neighborhood centers with transit stops intended to reduce automobile dependence and greenhouse gas emissions; an open space network of natural areas and parks where development is prohibited; and a "resource recovery village" that promotes waste minimization, on-site irrigation, and recycling to achieve zero net contribution from the site to local landfills. 
E. Development Management Plan
This plan emphasizes coordination of actions for specific local agencies (planning, public works, parks, social services) to guide protection of conservation areas and the location, type, rate, and quality of the design of development. It is based on a mix of tools like regulations, incentives, and public investments, and these plans can be adopted as an ordinance with legal authority. It supplements the four other types of plans discussed above, and is often incorporated into these plans as a separate implementation element.
The award-winning Davidson planning ordinance in North Carolina exemplifies a development management plan. As indicated by the title, this plan was adopted as an ordinance with the regulatory powers of a development code.
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It combines a new urbanist vision with a comprehensive set of regulatory standards that focus on building design, streetscapes, and bioconservation.
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In practice, the five-stage progression of plans is frequently not viewed as a rigid sequence of choices. Local plans are often hybrids of different stages, combining policies, land use maps, and programs of action within a single document. For instance, the communitywide land use design plan and the area-wide land policy plan are often integrated. 62 In other cases, counties may proceed directly from area-wide to a development management plan, skipping the land use design. 63 A city may skip both area-wide and land use design stages, although this approach is not recommended given the lack of attention to the broader landscape context of the community.
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A development management plan typically supplements the three other types of plans, and sometimes is incorporated into these plans as a separate element. 
V. PLAN CHOICES
A. Choice One: A Hybrid Plan
In planning practice, planners and their communities often select a combination of types of plans to create hybrid plans. Sidebar 1 on design choices illustrates a hybrid plan for Lexington-Fayette County, Kentucky. Considerable emphasis was placed on integrating concepts of bioconservation into the plan.
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The core vision of this plan states, "Lexington, as a compact urban center, is surrounded by a cherished and unique rural landscape and is rimmed by relatively compact smaller communities, each with its own distinctive character."
67 Notably, the plan includes an "environmental and green infrastructure" element, which specifies principles to serve as "the foundation of the community's prosperity and very existence."
68 They are to be used as guides for physical development decisions across all plan elements (land use, community facilities, housing, transportation), and for future land use and environmental plan making. Examples of core green infrastructure principles include:
• Benefits both nature and people; • Identifies and protects landscapes before development occurs;
• Creates a landscape network to maintain vital ecological processes that provide community and economic services; • Network functions across sites, communities, regions, and political boundaries; and • Includes communitywide engagement. 69 66. Lexington-Fayette County, Ky., 2007 Comprehensive Plan, at 11 (Oct. 11, 2007 
Sidebar 1: Design Choices: A Hybrid Plan for Lexington-Fayette Comprehensive Plan
The comprehensive plan for Lexington-Fayette County, Kentucky is a prototype hybrid plan that incorporates area-wide land policy, communitywide land use design, and small-area type plans in a sequence of interdependent spatial scales. This plan emphasizes growth management where both suburban and urban developments are contained within the same jurisdiction. [vol. 10
B. Choice Two: The Option of a Stand-alone Plan
Another local planning option for linking bioconservation issues with land use and other issues is to create a plan that is separate from the community's comprehensive land use plan. The stand-alone option includes three choices (see Table 1 ): 1) provide general policy or specific actions; 2) focus on explicitly-defined, environmentally-sensitive areas or take a more communitywide approach; and 3) address a single environmental issue or take a holistic natural systems approach. In most situations, communities should take a holistic approach that requires coordination. This ensures that an integrated view is taken that recognizes the interdependencies among environmental policy, land use policy, and multiple species (or multiple hazards like floods and earthquakes) rather than individual species (or hazards). In some cases, a specific conservation issue in a specific location may be the best choice. This is particularly At the comprehensive scale, both area-wide land policy and communitywide land use design plans are included. At the area-wide scale, three broad classes of land uses are specified:
 urban developed areas within an urban service area boundary that support one or a combination of districts (stability, infill, and redevelopment); rural-tourban expansion areas that accommodate growth in five districts; and rural land management areas (natural areas, core agriculture, and rural lands district (CARL), rural activity centers, and rural settlements). The communitywide design scale provides more detailed land use policies within each of the three broad classes based on over forty mapped land use categories and overlay districts. The map also shows transportation infrastructure policy that is linked to land uses and urban centers.
The Lexington-Fayette Comprehensive Plan includes maps that specify small-area plans, including: 1) nine special natural protection area plans aimed at protection of habitats and biodiversity, stream buffers, and aquifer recharge zones; 2) nine small area plans intended to guide growth or redevelopment of a small defined urban area to promote neighborhood stabilization or revitalization; and 3) small-area corridor plans that coordinate neighborhood land use and transportation policies to support non-auto travel, energy efficiency, reduction in greenhouse gas emissions, and a sense of place. Although the comprehensive plan does not include a stand-alone development management plan element, it offers a clear policy framework that gives guidance on the appropriate package of development management tools that should be adopted for plan implementation. The primary tools used to achieve the city-county vision include: an urban service area boundary to limit sprawl, fee simple land acquisition, purchase of development rights and conservation easements to maximize landscape-scale natural values, rural lands designated at forty acres per dwelling unit to limit loss of farmlands, and use of incentives (financial, regulatory flexibility, and expedited permit review) to promote compact urban forms through infill and redevelopment.
important for issues like coastal hazards, endangered species habitat, and watershed pollution where the issues may be concentrated in a specific location and subject to a particular hazard.
Sidebar 2 illustrates distinctions in the choices made by two communities in creating their plans involving disaster resiliency, land use, and conservation. The Lee County comprehensive plan illustrates an integrated approach to coordinating multiple types of individual plans in the design of a natural hazard mitigation planning program, while the City of Roseville hazard mitigation plan offers a stand-alone approach. The Lee County comprehensive plan takes an inclusive approach to integrating its comprehensive land use plan with conservation and stand-alone disaster plans. The disaster plans focus on a specific location (coastal hazard zones) and primarily specify crisis-oriented operational procedures to guide emergency, mitigation, and recovery actions. Lee County public officials and residents realized that coordination of some features of disaster plans into land use and conservation decisions would produce co-benefits and make the county more resilient to future coastal storms. Several key policies that reflect this integration include:
• Define areas requiring evacuation in the event of a 100-year or category three hurricane as "hurricane vulnerability zones." • Limit new growth in areas that have inadequate highway capacity to evacuate residentsat-risk, or increase evacuation and shelter capacity to accommodate new growth.
• Define areas subject to inundation from category one hurricanes as "coastal high hazard zones." • Direct new development out of hazard zones by reducing hazard exposure for infrastructure, and limit public expenditures that subsidize development.
•
Redirect existing development during disaster recovery.
Restore features of natural systems (wetlands, mangroves, and beachfront sand dunes) that mitigate coastal storm surge, wave action, and erosion in coastal natural areas.
The City of Roseville hazard mitigation plan is a stand-alone plan that is not integrated into the city's comprehensive plan. It takes a communitywide approach to hazards rather than focusing on specific locations, and focuses on multi-hazards, including, for example, floods, earthquakes, droughts, and landslides. As indicated below, policies in this plan are only aimed at mitigation, and not emergency and recovery issues. Key policies, include:
• Implement seismic construction standards under the International Building Code. coordination of actions into more established local planning and actions across stages. This offers more opportunity for the interdependency of conservation, land use, public infrastructure investment, and disaster resiliency issues to be recognized and for integrated policy solutions to be acted upon.
C. Choice Three: Creating a High Quality Plan
Every plan brings together a series of choices designed to fit the unique circumstances of a particular community. Plans vary in the species, ecological systems, places to be conserved, and in the emphasis on values and goals (equity, economic vitality, and environmental protection). They also vary in the importance placed on regulatory-, incentive-, and spendingbased policy solutions. Yet, it is possible to assess differences in plan format, specificity, and substantive emphasis based on principles of accepted practice in plan quality. In this view, "a high-quality plan provides a clear and convincing picture of the future, which strengthens the plan's influence in the land [and conservation] planning arena."
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Berke and his colleagues derived a set of ten plan quality principles that are adapted here to offer guidance on how to integrate conservationscience-based information into plans. 72 The principles are also aimed at ensuring that public goals from diverse interest groups are represented and that policy solutions that fit local values and capabilities enhance prospects for plan implementation. They are intended to assist local planners, conservationists, elected officials, and the public in preparing plans aimed at making communities more ecologically sustainable. Table 2 shows the plan-quality principles and examples of specific criteria grouped under each principle that can be applied to bioconservation. The principles are arranged under two conceptual dimensions: 1) internal plan quality that includes the content and format of key components of the plan (issues and vision statement, fact base, goal and policy framework, implementation, and monitoring) needed to guide land use and conservation in the future; and 2) external plan quality that accounts for interorganizational coordination among local, state, and federal agencies, as well as a clear view and understanding of the plans.
71. BERKE ET AL., supra note 11, at 69. 72. Id. at 69-74. Internal Principles Issue identification and vision: description of community issues, trends, and future conservation visions that outlines the natural environment the community wants to protect or restore.
1.1. Assessment of major issues, trends, and environmental impacts associated with forecasted change.
1.2. Description of major opportunities for and threats to achieving conservation.
1.3. A vision that identifies what the community wants to be regarding conservation of natural resources.
Goals: reflections of public values that express desired future land use and development patterns that support conservation.
2.1. Statements of desired conditions that reflect the breadth of community values (healthy ecosystems, high quality of life, and protection of ecosystem services that support economic development and public health).
Fact base: analysis of current and future conditions and explanation of reasoning.
Conservation assessment: 3.1. Identifies elements of natural diversity including locations of plants, animals, unique natural communities, and animal assemblages.
3.2. Prioritizes-on a communitywide scale-high-quality natural resources required to maintain healthy ecosystems.
3.3. Identifies natural areas that are already protected. 3.4. Identifies areas that represent gaps in a functional ecosystem network.
Techniques that clarify, explain, and illustrate facts: 3.5. Includes maps that visually portray location and priority of areas that contribute to natural diversity and land ownership patterns.
3.6. Includes tables that aggregate data by acres of natural areas under protection and threatened.
3.7. Uses facts to support reasoning and explanation of issues and action strategies.
3.8. Identifies data sources.
Policies: specification of principles to guide public and private land use 73. Id. decisions to achieve conservation goals. 4.1. Sufficiently specific (not vague) policies to be tied to definite conservation actions.
4.2. Spatial designs that specify future land use, infrastructure, and transportation infrastructure that avoid or at least limit development in highquality conservation areas. Horizontal coordination: consistency with plans and policies of other local parties within or outside the local jurisdiction.
Implementation
9.1. Coordination of the local plan with plans of adjacent municipalities, counties, and region pertaining to areas of critical environmental concern.
9.2. Coordination between the planning agency and other local agencies within the local jurisdiction that deal with the environment.
9.3. Clear explanation of the horizontal coordination process.
Organization and presentation: provisions to enhance understandability for a wide range of readers.
10.1. Under the internal dimension seven principles are derived, with principles one through six reflecting the sequence of tasks in making plan elements that comprise a comprehensive plan. The sequence starts with (1) issue identification and visioning, followed by (2) direction setting elements that include goals, (3) fact base for policy selection, and (4) policies for guiding future settlement patterns. Principles one through four provide the foundation for (5) plan implementation actions, and (6) monitoring and evaluation that tracks and assesses the effectiveness of the plan in resolving issues and achieving goals. Finally, (7) internal consistency addresses how well the first six plan elements are integrated. Three principles are specified under the external dimension: (8) vertical coordination, (9) horizontal coordination, and (10) organization and presentation provisions to enhance understandability of the plan.
An emerging area of research has evolved since the mid-1990s that applies these principles to assess the quality of local comprehensive plans. Findings reflect outcomes of the choices that communities make in preparing plans. To quantitatively compare plan quality scores across the principles, Berke and Godschalk conducted a meta-analysis of sixteen plan quality studies. 74 They found that plan quality evaluation studies cover a range of topics, research designs, settings, and samples: Natural hazard mitigation within plans is the most frequent topic (seven of the sixteen studies), with the remaining studies covering a diversity of topics, including smart 74. Standard literature reviews are qualitative-study #1 found A, and study #2 found B. In contrast, a meta-analysis is quantitative-studies #1 and #2, and many others, found that the average effect of X on Y is Z. Unlike traditional research methods, meta-analysis uses summary statistics from individual primary studies as the data points in a new analysis. The advantage of meta-analysis is that it aggregates all available research on a topic, allowing research outcomes to be compared and common patterns of results to be revealed. Combining results across studies produces more accurate representation of relationships for entire populations (as opposed to individual samples). Berke & Godschalk, supra note 2, at 229, 231. See FREDRIC M. WOLF, META-ANALYSIS: QUANTITATIVE METHODS FOR RESEARCH SYNTHESIS 9-14 (1986) (defining what meta-analysis is and explaining its benefits). growth, sustainable development, watershed protection, housing affordability, landscape ecosystems, coastal resources, and human rights of indigenous people. 75 The plan evaluation method has been applied to groups of plans in domestic and international settings, with twelve studies based solely in the U.S., three studies in New Zealand, one in Holland, and one that included New Zealand and U.S. plans. The meta-analysis of plan quality evaluations reveals patterns of plan strengths and weaknesses.
78 While plan quality varies with the plan topic and setting, several clear patterns of findings emerged. Notably, among index scores, three principles, including breadth of goals, degree of use of science-based information, and strength of land use and development management policies, were found to be weakest (see Figure 1) . The principles of implementation (actions to be taken to carry out plans, timelines, assignment of organizational responsibility), monitoring/evaluation, vertical integration (compliance with state and national mitigation policies), and horizontal integration (policy coordination across adjacent local governments) were moderately strong. The internal consistency principle was the highest scoring principle.
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While it is heartening to learn that plan authors are preparing internally consistent documents (given the complexity of linking goals, policies, implementation actions, and monitoring indicators within the plans), these findings are troublesome since goals, science-based data, and policies serve the critical direction-setting framework of plans. Goals identify desired community ideals. Policies guide day-to-day actions, and ecological science provides the information used to set goals and policies. A weak direction-setting framework means that a community is less likely to exert control over its planning agenda and ensure that long-range public interests supersede short-range interests and private concerns. In this case, bioconservation is often reduced to a series of disconnected projects and is therefore not part of a comprehensive and integrated landscape, ecologicalplanning approach. This also means that plans will not provide a clear, relevant basis for implementation, monitoring, and evaluation. Moreover, while plans may meet minimum national and state legal requirements, their content lacks strong locally-driven actions necessary to implement mandated land use and development management goals. The emphasis on projects is not surprising as the plans are often viewed as simply a means to an end-gaining access to federal and state funding-rather than a means to comprehensively support bioconservation.
As noted, these studies also reveal the limited application of sciencebased information in the fact base of local plans and implementation practices. Consequently, in the context of bioconservation it is likely that knowledge is limited about identifying essential elements of biodiversity, location of critical natural areas, gaps in a functional ecosystem framework, and effectiveness of alternative protection policies. This finding is consequential, as goals and policies in plans were found to be weak. A thorough ecological science-based understanding is an essential ingredient to crafting plans and ordinances that protect and restore natural systems.
VI. OPPORTUNITIES FOR CHANGE
This article reviewed the role of land use planning in the protection and restoration of critical natural resources and vital life support systems essential to the survival of human communities. The role of local government in planning for bioconservation that supports sustainable communities was emphasized. I argue that the trends in natural system degradation are predictable outcomes of short-sighted public land use policy decisions that pose a serious obstacle to effective local planning for bioconservation. I also presented three sets of choices that demonstrate how local governments are able to create high-quality plans that fit local conditions and capabilities.
Achieving human settlements that are ecologically sustainable should be a central goal of local land use planning efforts. Indeed, integration of land use planning with conservation science will build local capability to effectively make use of knowledge that helps create land use policies that support better decisions in the design of human settlements. We should heed Stein's observation that while [l] and use planning is a process that takes place in the context of strong political, economic, and social currents, and there will always be contentious issues that arise out of competing values . . . . The role of science is not to provide the answer in these situations, but rather to ensure that the issues are addressed and decided on a fair and level playing field.
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As the nation faces continuous pressure from urbanization of the natural landscape to accommodate an ever-growing population, the time is right for motivating and building the capacity of communities to reinvigorate ecological thinking into local planning. The challenge is to ensure that biodiversity and other elements of green community design are actively and routinely considered as part of the planning process.
80. Stein, supra note 1, at 58 (emphasis added).
